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Improvements and relating to Methods of Rendering Materials 
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We, Tut; J3UIT1SH TuoMsoN-HousToy 
CoMVANV LiMiTKi), a Britich Company 
haviujjr iis registered office at Crowu 
House, AMwyoli, Loiulon, W.C.2, do 
hereby derlaie the juiture of this inven- 
tion uud in what manner the same is to 
be ]>erformeiK to he i)articularly described 
and ascertaine*! in and by the followinff 
statement : — 

The prt'seut invention relates to the 
treatment of materials to render them 
w;iter-repelKMit. It is primarily con- 
cerned with tht* ]>roduction of water- 
re))ellent niati*rials by treatinj^ bodies with 
a roniposition I'omprising organo-silicon 
amines or mixtures of such organo-silicon- 
nitrogen conjjmunds, 

liritish Sperifiration No. o72,740 de- 
scribes a proc ess of rendering materials 
20 water-repellciit which romprises treating 
the materials with vapours of an organo- 
silicoii halitle. As a hydrogen halide is 
a by-pr«idui t t»f tlie tre;itment, the treated 
]»roilu*'ts an' preferably brought into con- 
26 tart with an alkaline agent such 
ammonia which neutralises any acidity 
present a^ a vi)<\i\t of the treatment, 

Areording to this invention, a solid 
nrtiele is niaile w;iter-repellent by a 
30 method whidi consists in coating the sur- 
face of the Mitiele with a mixture of 
orgauo-silicon amines prepared by re- 
acting an organo-silicon lialide with 
anhydrous ammonia. 
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As starting materials in this invenliuu 
we prefer tu employ organo-silicou halides 
or mixtures of two or nu)re organo-silicon 
halides having the average formula 
RuSiX^^ where R repreeeut* a hydrocar- 
bon radical, preferably a lower alkyl (e.g. 
methyl, ethyl, butyl), aryl (e.g. j)henyl) 
alkaryl (e.g. lolyl) or uralkyl (e.g. phenyl- 
methyl) ratlical. X represents a halogen 
atom, preferably u chlorine or bromine 
atom, and a is a number eijual to between 45 
0.5 ami 3, and is preferably between 
about 0.7 and 'J. 8. Mixtures of two 
different urgano - silicon halides, for 
example mixtures of a methyi oiiicou 50 
halide and a phenyl silicon halide. whieli 
mixture meets the above retiuirements, 
may also be used. 

The orga no-si 1 icon amines formed by 
reacting the organo-silicon halides with 
ammonia under anhydrous or substan- 
tially anhydrous conditions are believed to 
comprise a complex mixture of silyl- 
amines, RoSi(XHj)4_B and straight chain 
and cyclic silazines containing Si — XII — 
Si linkages. The reactions leading to the 
formation ot tiiese products may be rep- 
resented by the following equations cover- 
ing possible re;i( tions -between diorgano- 
ilihalogenosilane (diorgano - silicon di- 66 
halide) and ammonia : 

R,SiCU + -tXH,->U,^i(XH,), + -.\\HX1 ; 
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R,Si( I, + U,Si(NII,). + iNII.-->NH,R.Si— NH— SiR,— XII— vSiRjNU, + JNIhCi. 


The terni organi>--ilic*ui amines " u-v 
7Q Used herein is intendeil to rover primary 
silicon amines such a- ihe <»rgano-silyl 
oniines (organo-silicyl ;iinine s) Il,SiNH, 
, and the related ronipttund'*. such as 

R.Si(NH;),, in wl^h^m!_or^two^^^ 
"f"76"f)f~tlnr^iiyl amine .ire rejdaced by an 
I amino groui», as well as the straight chain 
an<l cyclic silazint?^ (secondary amines) 
f characterised by the presence of at least 
one and usually a jdurality of 

f: \ 1 ' 

I ff(j Si XH — Si — ;rroups where at leaist 
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one ot the free silirou valences of i»acli 
silcon is ciuinected to a hy<<R^arlx)n radi- 
cal and the remaining valences to nitro- 
gen, or, in tile case of a modification of 
the invention deseribed more fully here- g5 

„inaften,-halogen-atoms; In~gvneral~tKc 

niajor ])orti<in of the reartion products of 
annnonia and the organo-siiii nii halide^ 
will coittain silazine groups. ]\y frac- 
tional distillatiMu some of the individual 90 
components may be separated one from 
another. However, for the ]turposes of 
the present invention such separation is 
not necessary. In fact, we prefer to em- 
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ploy the rnixe*! orgauo - silicou amines 
lornieil a.s a result of the ammouia reac- 
tion, without further treatment other 
than the separation of the ammonium 
6 halide formed during the reaction and, 
when desired, the dilution of the amines 
v,'ith suitable inert solvents such as ben-, 
zene, toluene and ether. 

As is shown by the equations given 

10 hereinbefore, the reactions between the 
organo-silicon halide and ammonia are 
believed to comprise a stepwise conversion 
of the halide to a silylamine and the con- 
densation of the silylamine to form linear 

15 or cyclic silazines. AVhen sufficient 
ammonia is used to react with all the sili- 
con halide the products will consist sub- 
stantially of mixed orgauo-silicon amines. 
When lesser amounts of ammonia are used 

20the products will include partially re- 
acted organo - silicon lialides containing 
both Si — halide and Si — amine linkages, 
i.e., compoxmds sucli as 

Xll.Si— NH— SiB.— NH— SiIl.X 

25 where 11 and X have the meanings given 
hereinbefore. It is within the scope of 
the present invention to employ organo- 
silicon amines and organo-halogeno-sili- 
con aviiines obtained by reacting organo- 

30 silicon halides with ammonia in amounts 
ranging from that sufficient to react with, 
or replace at least half of the halogen 
atoms of the organo-silicon halide to tnat 
necessary to rejdace all of the halogen 

36 atoms. The products should have a nitro- 
gen-to-halogen ratio of at least 1 and a 
neutral, or non-acid, action wheu em- 
ployed for water-repelleucy applications. 
The by-products formed when water-non- 

40 repellent bodies are treated with these 
materials will consist primarily ol 
ammonia or mixtures of ammonium 
halides and ammonia. 
Tht* following speciric example is given 

46 to illustrate how the present invention 
may be carried into effect. 

Ex.\MrLE. 

Under subsL^nntially r.nhydrous condi- 
t ions, 140 parts of a dinielliyldichloro- 
50 nionosilane containing a few per cent. 
metliyllrichloromonosUane was slowly 
added to 500 purls by volume of liquid 
ammonia contained in a flask cooled by a 

dry^iet'-areto ne miv<u re_ Alter-all-the— 

66"^i^lilorosiIanes hatl been added, the excess of 
. , ammonia was allowed to evaporate and the 
reaction ]»roducts jirinc'i pally comprising 


methylpolysilazines were extrai'ted wlljj 
benzene from the i)reripilateil ammonium 
chloride. Water-nou - rt?P'd)eiit bodies 
treated with the resultant clear, wuti;r» 
white solution of methyl-silicon umincA 
were rendered water-n^judlent. A cleuu 
glass surface was coated witli the mixed 
silicon amines by rubbing a Huiall amount 
of the solution onto the surface and ro- 
moving the excess with a clean clotjj. An 
excellent water-repellent surfaco which 
resisted the action of acetone, alcohul, or 
soap and water, was obtained. 

Various materials and surfaces iiuch u« 
paper, cotton cloth, wool, eeramii* bodiefi, 
aluminium, and others sj)ecifica]l^ men- 
tioned in the aforementioned specilicutioa 
can also be rendered water-repellent by 
contact with these partial or complete re- 
action products of au organo-silicon hal- 
ide and ammonia, the resullH, in so far a» 
the water-repellent characteristies of the 
treated products are concerned, beiujg the 
same as those obtained by use «f organo* 
silicon halides. 

When the treating cum]H)!iitioni$ com- 
prise reaction pro<lucts of organo*i«ilicun 
halides with a nuantity of ummouia in- 
sufficient to replace all * f the halogen, 
any ammonium halide remaining on the 
treated cloth or other material ran be re- 
moved by washing with water. 

Having now particularly de^eribed und 
ascertained the nature ol our said inven- 
tion and in what manner the ^amo is to 
be performed, we declare that what w« 
claim is; — 

1. A method of making u t»oIid article 
water-repellent, which cun^idtfi iu coutiug 
the surface of tho article with u mixture* 
of organo-silicon amiues prepared by re- 
acting an organo-silicon bulidu with uuby- 
drous ammouia. 

2. A method according to Claim 1, in* 
which the organ-f*ilicou halidu is u 
methyl-silicon halide, e.g., dimelhyldi- 
chloromonosilane. 

3. A method according to Claim J, iu 
which the mixture of urgunu-Hilicua 
amines is em])loyed in u solvent selected 
from benzene, toluene and «»ther. 

4. A method according (u Claim 1, in 
which the mixture of oruano - eilicou 
amiues consists of methyUrtilirou amine* 
and has an average ot between 0.6 ami 3 
methyl groujis per M il icon ai om 
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-Dated this ^5lh day of June, 
A. S. CACIIEMAILI.E, 
Crown House, Aldwych, Jxjndon, W.C.*\ 
Agent for the AppUcnnts. 
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